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“I do not know that I could 
suggest any one problem to be proposed 
to an engineer, which would require a 
greater exertion of scientific skill and 
practical knowledge than laying 
out a road”— Dr. Landner, in 1836.
Subject.
The subject of this thesis is on “Common 
Roads”, meaning by “Common 
Roads” wagon-roads; which do 
not include roads with Trackways, 
as rail-roads.
Economy in good roads.
It is a known fact that rail-roads 
open a country, we can also say 
that good roads open a country.
Of what use are rail-roads, if 
they can not be reached by roads.
You can tell from the roads, the 
civilization of the surrounding country.
In a thinly settled country such as 
you find in the west, and hilly 
countries, a road is merely an 
opening wide enough to allow 
a wagon or a coach to drive along 
and to designate the direction
to  d iffe ren t turns. But go  in the  
c iv ilized  com m un ities , in the  east 
and in c ities, the re  you w ill find  
roads, m ade upon sc ien tific  
p rinc ip les, having a cove ring  o f 
som e so lid  m ateria l, p rope r 
d ra inage  etc. R oads m ay 
hence  be c lass ified  accord ing  
to  th e ir  supe rio rity  o f one ove r 
an o ther, the  fo llow ing  is the  
c la ss ifica tion—
1. Earth  — R oads.
2. G rave l
3. B roken s tone  “
4. Paved
5. R oads o f w ood
6. “ “ o th e r m ateria l.
R equ irem en ts  o f all roads.
I w ill now  p roceed  to  
g ive  the  requ irem en ts  o f all roads, 
and then  take  up the se  six 
road, and tre a t o f them  
separa te ly , under th e ir  heads. For 
conven ience  I w ill c lass ify  the  
requ irem en ts  o f road as fo llo w s—
1. E stab lish ing  o f a line o f 
in te rna l com m un ica tion
2. As to their direction.
3. .........  inclination.
4. “ “ “ crossection.
I.
In establishing a line of internal 
communication of any character, 
the main considerations to 
which the attention of the engineer 
must be directed in the outset 
are 1 - The probable character 
and amount of traffic over 
the road; 2- The wants of the 
community in the neighborhood; 
3-The natural features of the 
country, between the points of 
arrival and departure. After 
these three thing have been 
considered the kind of Road 
is then established, it being 
one of the 6 already mentioned.
II.
As to their direction, they
should be as straight as can be obtained
sacrificing straightness to obtain 
a level.
III.
Roads should not be perfectly
level, because of the water which 
remains, and which is hurtful 
to the road; it should however 
have the least possible slope 
attainable, it may be put down 
the maxima and minima 
as 1 in 25 and 1 in 130 respectively.
The load which a horse can 
draw on a perfectly level road 
is 4/3 as much as on one which 
has a slope of 1 in 44; 6/3 on one 
which has a slope of 1 in 25; 12/3 
on one which has a slope of 1 in 10 
etc.
IV.
All roads should have a convex 
crossection enabling the water to 
run to the ends, that is to the 
side drains; there should be 
a proper system of drainage 
leading to the natural sources; 
in the cities as well as in many 
districts, foot-paths should be 
on one or both sides of the 
road, for foot passengers, 
it should be from a 1J4 to 2 
feet heigher than the road itself.
The width of the road depends
upon being from 16 to 60 ft. In 
coming around a curve the 
road should be wider and 
the outer curve heigher than 
the inner. The degree of 
inclination of the convexity depends 
upon the material, the smoother 
the less inclination; the following 
is about the limit—
Broken stone 1 in 25 to 30
Other roads 1 in 36 to 40
Paved “ 1 in 40 to 50
Excavations and Embankments. 
In all good roads, excations 
and embankments are necessary 
giving the road its proper inclination 
filling vallies, and cutting hills.
In large excavation, and in 
hard soils, blasting is resorted 
to, when the soil is not very hard 
it is plowed and scooped.
In excavations the side slopes 
depend upon the soil generally 
being from 1 1/4 to 1.
In embankments there should 
be a guard against slipping 
a slope of 1 14 to 1 is generally given.
which in course of time will 
obtain its natural slope; these 
should be a seed of grass or 
some weed to brice the earth.
In embanking, the embanking 
is made in curved layers; 
this giving it greater solidity 
and firmness.
Location.
In locating the road between two 






The reconnaissance is a hasty 
examination of the country, its 
streams, hills and vallies, the 
perpose being; of noting its 
more prominent features, and 
acquiring a general knowledge 
of its topography, the engineer 
should examine the country, 
note the probable crossing of 
the streams, the excavations
and embankments, and the 
crossing of ridges, the engineer 
should also have before him 
maps of the country through 
which the road is to pass.
Preliminary Survey 
A preliminary survey is a 
more carefull survey of the 
country, it is the surveying 
out of a line, which was thought 
to be a good route, generally 
two or more surveys are 
made, the one which is thought 
to be the most suitible is 
constructed.
Location
The one which proved to be 
the most suitable in the 
preliminary is the one to be 
constructed. The thing to be done 
is to set out the line on the 
ground, the axis is first 
laid out, by drawing in stout 
stakes, at equal intervals 
along the road. The depth of 
the excavations, and the height 
of the embankments from the
surface, accom panied by the 
letters “cu t” and “fill,” are m arked 
on stakes, w here  there  is a “cu t” 
and a “fill” .
M aps and M em oir.
The results o f the surveys, the 
fea tures o f the d iffe ren t tria l­
lines, the nature o f the soil, 
tha t o f the water, etc., etc., are 
accura te ly  em bodied in a 
map, constitu ting a m em oir.
Having now  given the genera l 
outlines fo r the requ irem ents o f 
good roads, I w ill now  give 
the construction, tha t is, the 
im provem ent o f the surface.
Earthen Roads.
These are the m ost prim itive o f 
all roads, w h ile  they are the 
natural, they are not the best 
by any m eans, in the rainy 
seasons becom ing a lm ost 
useless and are very easily m ade 
rough by the a lternate  freezing 
and thaw ing; they can in 
m any cases be im proved, as 
fo r instance, w hen there  is a
bottom layer of sandy or gravelly 
hearth, this is done by removing 
the more clayey material; when 
there is no bottom of better 
material, little is left for the 
improvement, it may however 
be somewhat bettered by 
giving the road its proper 
requirements, and there should 
be by all means a most 
perfect system of drainage, 
and any damage to the road, 
as the forming of hollows, 
should be repaired without 
delay, the repairing consists 
in filling up these hollows 
with a supply of gravelly earth.
Gravel-Roads
A gravel-road, properly made 
is far more superior to one of common 
earth. The gravel in course of time 
will form a compact mass, 
especially when mixxed with earth, 
the earth forms a natural sement 
holding together the gravel. Clean 
river-gravel is not good on
account of it not containing 
enough earthy matter to unite 
and bind together the gravel. 
Gravel dry from the earth contains 
to much earthy matter and 
must on this account be freed 
from it by washing through 
propper wire-sieves. The road 
bed should have the shape as 
already mentioned, and properly 
drained. If it should happen 
that some part of the road 
bed is rock, a layer of earth 
about a foot thick should be 
interposed, or the gravel will 
not consolidate. When the earth 
road is completed, a coating 
of gravel of 4 inches in thickness 
is spread over the road-bed 
and vehicles allowed to pass 
over it, untill it becomes firm, 
men are stationed to continually 
rake in the ruts as fast as 
they appear, then a second 
coating is spread over, and 
operated as before, and finaly 
a third. A  very heavy roller
drawn over the road consolidates it 
much faster, in wet weather is 
the best time to do this.
Broken-Stone-Roads 
Broken-stone roads may be 
divided into two classes— 1. those 
which have for their bed the 
natural earth; 2. those which 
have an artificial foundation.
They are sometimes called McAdam 
and Telford roads from their 
advocates.
Mac-Adam-Road 
The stones used for the surface 
of the road should be hard, 
tough and durable. The best 
materials are granite, trap 
or whinstone, hard compact 
limestones and gravel composed 
of flints, also some sandstones, 
compact feldspar and quartzore 
rocks are used. The size of 
the broken stone is laid down 
at 6 oz. and passing through 
a ring of a diameter of 2 1/4 inches, 
they are pilled in a trapezoidal 
form.
Principle.
The principle of this kind of road 
making, is to put broken stone 
upon a road, the angles of 
the stones uniting, so as to form 
a solid hard surface.
Construction.
The earth-road having received 
its proper shape, a layer of 
from 3 to 4 inches of clean broken 
stone is spread evenly over 
the road, with a shovel and 
rake, the vehicles are allowed 
to pass over; when the road 
has consolidated a second 
coating is spread over in 
like manner, and lastly a 
third. It is absolutely necessary 
to keep up the road, the 
system in practise is to give 
a section to a man, whose 
daily duty it is to keep it in 
repair.
Repairing a Road.
The stone already on road, is 
loosened up, and broken into 
pieces of the proper size.
When the large stones have been 
removed and none left in the 
road exceeding six ounzes, the 
road is to be put in shape and 
a rake employed to smooothen 
the surface. Only a small space 
of road should be lifted at once; 
five men in a gang should be 
set to lift it all across, two men 
should continue to pick up 
and rake off the larger stones, 
and to form the road for receiving 
the broken stone; two or three 
yards at one lift is enough.
The tools used are picks, small 
hammers one # in weight 
in the head, rakes with iron 
teeth 2 !4 inches in length and 
shovels; broad mouthed.
Telford-Roads.
Telfords’ system of roadmaking 
was unlike McAdams in this 
respect— Mr. Teford thought that 
by giving the road an artificial 
foundation that it would form 
a better road, making it solid 
and smooth. McAdam did not 
think it necessary only where
the road passed over swampy 
or wet country.
Construction.
The road is first excavated to a 
suitable depth, then stones are 
set in by hand, the stones in 
the middle are 7 in. in depth; 
at 9 ft. from the center 5 in.; at 
12 ft., 4 in. and etc. They are set on 
their broadest edge and lenthwise 
across the road, the intersices 
are filled with small broken 
stone put in by hand with the 
aid of light hammer. A  layer 
of stone is put upon the 
foundation, from 4 to 5 in. in 
depth, and vehicles allowed 
to pass over, after this 2 more 
inches are spread over. This 
is covered with a binding of 1 14 
inches of gravel.
Concluding Remarks.
These road (McAdam & Telford) 
are the commonest, being used 
in this and European countries.
The Telford road is superior 
to the McAdam, but more 
expensive.
Paved-Roads.
A paved-road is a pavement 
of stone upon a solid foundation; 
paved-roads are the most 
durable, and are largely used 
in cities; the road consist 
of a solid foundation, and a 
pavement laid on this foundation. 
Foundation
The foundation is either formed 
of sand, stone, concrete, or a 
mixture of two are more of 
these.
Sand Foundation.
The road is excavated to its required 
depth and several layers of sand 
are placed upon it and rammed.
The stone is next set in the 
sand.
Stone Foundation 
This is simply a McAdam-road 
upon which the pavement is 
laid.
Concrete Foundation.
This is spread on the excavated 
surface, and allowed to set 
forming an artificial hard 
rock.
Mixture of two or more.
I will now give a discription
of the paved-streets of St. Louis, 
which are now being constructed 
in the principle streets, costing $5 per 
yard Foundation.
The street is first excavated 
to its proper depth and shaped 
a layer of concrete, composed 
of 1 part hydraulic-cement,
2 parts sand, and mixed 
with a suitable amount of 
water, to this is added an 
equal amount of broken 
stone, well mixed, is spread 
evenly over the bed and well 
rammed, with a heavy rammer; 
upon this a layer of sand, 
about an inch in depth is spread.
The granite blocks are next set 
in and rammed, the cracks are 
filled with aspaltum having 
rather an excess of gravel.
The pavements of other 
roads are similarly constructed.
Rodman-Roads 
These are paved roads of 
a very superior quality, they 
were not very wide, and 
were used for military purposes.
Roads of other Material
Under this head are included 
Corduroy, charcoal, plank, 
cast-iron, wooden paved and 
concrete roads
Corduroy Road 
In swampy countries these 
roads are frequently resorted 
to, they consist of young trees 
laid length-wise across 
the road.
Charcoal-Roads 
These roads are used in 
swampy countries; they are 
constructed by forming coal­
pits along the road, and 
charring the wood, they are left
2 ft. deep.
Plank-Roads 
It consists of two parallel 
rows of tim ber (sleepers) 
embeded in the earth, from
3 to 4 ft. apart, depending 
upon the vehicles which are 
used, the sleepers are
12 by 3 or 6, laid on the flat side; 
upon these sleepers planks 
are laid at right-angles to 
the sleepers. A  earthen or 
McAdam road is placed 
on the side of this.
If it should be required to 
construct a double road, it 
is the best to construct to 
single ones for obvious reasons.
Construction.
The sleepers having been 
embeded in the earth, the 
planks are laid across, either 
nailed or simply laid on, 
at the joints of sleepers a 




These are very good road but 
being constructed of wood 
are perishible, and do not 
allow very steep grades, they 
have one advantage over 
other roads, that of being 
easily repaired.
Road of Concrete.
These roads are used in 
parts of France, they are 
constructed as has heretofore 
been mentioned.
Paved roads of wood.
The are wooden blocks usually 
hexagonal in shape.
laid upon a foundion of wood 
or concrete, they are constructed 
similarly to the other paved 
roads.
Asphaltum-Roads 
These are paved roads, having 
the pavement constructed 
of blocks of asphaltum.
Roads with Trackways. 
The nearest approach to 
rail-road is probably roads 
with stone or wooden 
trackways.
